Novel method for the study of receptor Ca2+ signalling exemplified by the NK1 receptor.
We have used a novel technology (NovoStar from BMG Labtechnologies) for the study of the Ca2+ signalling of the human tackykinin NK1 (hNK-I receptor). The NovoStar is a microplate reader based on fluorescence and luminescence. The instrument implements a robotic pipettor arm and two microplate carriers, typically one for samples and one for cells. The robotic pipettor arm can transfer sample (agonist or antagonist) from the sample plate or other liquid containers to the cell plate, facilitating the study of Ca2+ signalling to such a degree that the instrument can be used for Medium Throughput Screening (MTS). Using the NovoStar we have found the molecular pharmacology of the NK1 receptor to be comparable to that observed in classical signal transduction assays. Thus, we have observed an EC50 value of 3 nM for substance P induced Ca2+ response. This value corresponds well with previously published values for substance P induced IP and cAMP turnover. [1] Using the NovoStar technology we have studied the pharmacological profile of the well known non-peptide NKI receptor antagonists CP96,345 and SR140,333 [2,3] in respect of inhibition of the Ca2+ response induced by substance P. Interestingly, the antagonistic potency of the antagonists depended greatly on the experimental design, e.g., a dependency of timing in the addition of antagonists vs. agonist was noted. Also, metal-ion site engineered NK1 receptors [2] were tested for the ability of metal-ions to inhibit signalling. It is concluded that the NovoStar is a reliable tool for the study of receptor Ca2+ signalling, both as a research tool and as a MTS system.